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NOVELTY - The electrodes (17-20) having opening are arranged at inclined state with 
respect to center axis (10) of ion released from a mass analyzer (2). The neutral 
particle is simultaneously isolated from ion beam by adjusting speed of ion beam 
according to clearance between the electrodes and deflection angle of ion projected 
to apertures and center axis. 



DETAILED DESCRIPTION 
generating method. 



An INDEPENDENT CLAIM is also included for low energy ion beam 



USE - For generating low energy ion beam for high voltage ion implantation equipment 
used in manufacturing of semiconductor device. 

ADVANTAGE - Facilitates generation of low energy ion beam with simple structure of 
electrode. Prevents energy contamination even in reduced size of ion implantation 
equipment. Shortens distance of movement of beam to wafer by adjusting length of 
electrode. Enables application of heavy current to low energy beam with simplified 
•structure of apparatus. Enables execution of drift mode and specific mode without 
any influence. 

DESCRIPTION OF DRAWING - The figure shows outline of high voltage ion implantation 
equipment. (2) Mass analyzer; (10) Center axis; (17-20) Electrode. 
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i3PS:^7-b-y v^fitz^:^y\:-j^<nmimizm^. 
ii^m. mmm,mziim]^^tifz^ :^y\^-j^ 
yA yt . b-Ag?s«oa«i7^ ytif^^hhim^zm 

[^^81 >f^yb'-AfiOitff:^itaKj^L-cm^<o^ 
mTf)^-:>imLt:^cO'f^-tfimm(\7. 18,19,20:21, 
10 22.23)^^rt, 

□ (25,26,27,28) i^L. ■ij^-oZffimmtm&liZiSMt 
IWmSUz^ tyii'-J^i:^tt:iitm$it&i-zibff) 

P(25)^^IIP(28)tC>f LT0f^c7)>r7-b>y HffiSKD) 

mmo-^-^cz tt:mibi-&^ ^y^m<7)m-T 

[lt«JS9l SaOT^-f-fe^PTOi. mffl!l«ffi(21), fil 
20 *iI«ffi(22)St/fiffll«ffi(23)?r-i-^. ma«IiO«S{22) 

mai) tiksmm{23) iz^ti^tinm-tmmmizmn 
(26,27) ^^Lx\^^zt^mLt-thmmemL(7) 
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mm^ii^mmmm^ ^ ymxmmizmM^tm lx . 

30 b'-A^^$-ti-S^t^nrigtc-rST>f-b;l^gi3j: 
(00021 

■^^ymmm.ii. ^^ymi)^^B* s, 

t/P' ^c^^:t>'^±^LT^^>'b'-AJg^L. 

yaA^rttcStt'^*^!.^ 1 oi/::{S«Sc<?)'>xy >j- 
[ 0 0 0 3 ] >f *yM^rtT^$ti.T-e^*-feStais 

LTMf^ttT-f^yb'-ASrJgfigfS. HcO-f^yh' 
40 >f3l■y^'>x>'^^^^tA■r-l.<0^c:+^^x;^;^^ 
-^WLTiiO. b'-AgStc?&o-C^5ryaASt|6J 

(00041 mm>^ :^ymMm.X'ii. •7x^'^^^ 
iSimimmi-tmyimxx'ic (mmmm ?:mtt 

<. wm\ mmx'h<o. ttz. <sv^x^vi'^-t:M:t 

(000 51 ^IslS&cOS?]t{Ct>l^T, ^)VV=y-l/-^ 
50 O'XUltra shallow) S^^SrJg^-rSJti^tC, igvv|f 
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(/"m/V^q) X I Z2 



(deceleration) -t-S^cSbiOSSti: . X -f -fe/l' 
(decel) tl^tffxTV^^. ^(^«3$fTJt>f :tyt'-A 

[00 07] *7t, >f :tyt'-A^?g^i-s#m^5j-y 
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[ 0 0 0 8 1 i ^T. >f t'-A{j|Sfffi*''P3J^«oi^ 

[ 0 0 0 9 1 -?-^T\ Kme£T-Si£x*;l.4f-h'-Ai& 

^£7)-r -f-fe/W^BWi. mY±(D^mt LTS^^2o 

[ 0 0 1 0 ] H 1 OiBMti. X:f.;l^^-?f^ (energy c 
ontami nation) teH-tStW*>S. Ztlit^ ^y 

^ffiSL^^if^t. >f:*y«Ox^;l.df-(iMt^>tL-l.*>\ 
4'tt&^^x;T.;l.df-{±-e<:04iffiS$nT. aV^x:*. 
;l,4f-c7)(f ttS^jEp'^^ryi: i: tt^T'^XMfcSiHt-SC: 
fct3<J;')eCSx:^^;P^-?fS£^CfcX'^iS. ^tz.\: 30 
-A«a^liJn§-ti:^^i^)tc. Smoh'-Ax^'^l'^ 

[00111 ^2<mmi. sffix^;pdf_b'-A<os 
^m?t:'j<^liS[^iiJnicfiH-rst<7)'C*^, ^*yt' 
-Ax^;pdf-*5ffi<55rSt. ^«^:^*>®Sgtc±# 

^yt'-i^c7)'>xy^iT'^0fft^fffiil*^ft<^Si:. 
y^'>x^Ntciiia§-ii:S^fc3&>'ilt<^rS. -eciT. r 
>f -feyP^M*»^>'>x/NiT'<7)^^ffi< -tSC: 

[0012] i.tz. «€S^^^yaEAgMiOh'-Ax 
^-/I'^-J; 0 1> . J: Oal^b'-Ax^^yW^-^jg^i: t-^-50 



m^ixh^tmh, c:(Dtt>m8^^*ya;«^a=5:i: 

m.-yX. (neutrals) {±. itl^W^-fh 

[ 0 0 1 3 ] ±^L^ J: 9 1:. ^Wm&^-th'^^ 
mii. :i^^)V^~myki^'tht:ih\iZT < -^tvmjs. 

{Cg(t^fL-&. -^iT'4>tte^i&^:*yb-A3&»^>^jSI 
-fhtz^ylizii^ 2^<7^M*Jfflv^^>iiS, 

mi<^mM. mn^ff)m.^ifi4 ^y^-j^^mf. 

-S, 4^y\f-j^tf^»^n=f-\i. m&<nmi^^m^ 

mzi(tLxm\^^(m^tzx ot ^ ^t-y b-^^ aiiff * 
m^x-h*). initio. ^^ryb'-A^(fttS^*»^. 

[00 14 1 

[f|BJ3*^J»^Lj;5fc-rSilS] t*-t=5:i{i^''^. ^l<?) 
^a«4. >f:tyb'-Acoffl^(^)>f^y^;Sv^««(3|liSc 
S-frTLidt7)T. :Rv^8E?itcj|l-5TSi£x^;l^=^-b' 

[00151*^, ii2c7)ga-cj)Sia5{i. a^. 

§<T'>xyNfCOSSI*fR<=5r'). S®x;^;l.df-b' 

-i^icffiffl-tstcti&t ^iz\L-M,(mnmm^M<^j: 

■yXLto, 

c 0 0 1 6 ] * mmj^^ii^^-x-mmmnifzib 

col^ttiWbtii. sx^;l.df-c7)«t>ttS^tCig®tl, 
^"^h^^^^fi'^—f^Pk (energy contamination) 

nhtiMz. mmfnzmm^m^j:mm^4 ^yi^p^ 

[0017] (neutrals) ^:tyfc 

^;yx^i^|il<^«||t J; oT X >f -b/l^mSOmffllS 

^WMLximL. ^xjMzmm-th. ffitaw. « 

3I?fLt>f :ty cfc 0 1> «V^x:T.;l/df-S:^rLTV^I.i7) 
T\ '>xyNC7)j:DaEV^«^fcA0atJ^i:t;^l.. i 
ii*ix:?.;l/^-f5S£tii?{fii. T -f-b/l^S^ffiffli-l. 
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[00181 X^/P^-T5^(i. >f t'-A*>/i>tftt 
[00201 

[00211 ]S«<Oi«Sg£ffi^:t>^ilB 
[00221 *l|BB{i, >f ^yfc'-A<7)SSafai^4'ttS 
[00231 *3^B|ic7)<iMT >f -b^l^Efi. mui^-t 

A ^)v^ff)mzm^^ixh i J: -3 

X . >f y t'-A ^jW>-5HB5Ct|i1tg[i^S:^ y b- 

g<Sx^;l^Jf-c7)>f :tyb'-A$:}g«-rS, 
[00 241>eLT. §^>^l.ffiLV^fflfi£tJ:il<f, 

mffiSriffii-f I. b'-A^Srimc LA^o^^x^ si tb' 

mm-h:itim^x'hh, 
[00251 tti. imLftT ^ ■tfvnm(n^^<r)m 

l<mmzh\^X. -fjJ-yb'-ASr^ftZiU^MS-li-, 
mz. >f:tyb'-A*>\ b'-AgJS<7)S«fcj&cr<^ri6l 
tK'j7h^c7)|g2<7)W?:a^. $^tc. 
I^JcfcUT. ^5j-yb'-A^JM$-fr^^i:tcJ;0. b' 
-Ac05r7-b /MEil*>'^iE^ilT. ^jJ-yb'-AA^ffi 
^ LitT Y -b;l/mS^M5if^tcb'-AgB<7)Si!iic?{^o 
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[00 261 ttz. ^ ^ ■^fvw^ffmm^t^uim 
^-th^m.'f-M. ^xjs\,zmmtmt,zm:mzmz 

10 ■ri>«O^SH^L-C, x4^;i^:^f-?§SSS-^S-*'5r>'^. 

[ 0 0 2 7 1 § ^>{=. im^mmzxtiM. m^l^ 

T-f-b/l'^^c^^'2-:>^V^L3Otf0i^tt5V>-C. 4* 

-f:tyt«t»ttSf^±«l^tciyM$fLTtJD. 
^:tj\\,zmm-hw\\izim^1x. A^><r>7).ifi^:xj\\,z 

[00 281 Zff)i.o{Z^ ^W^i,zi.tU£. "tJltS^ 

{±. ^jryb'-A>&»i^>jis^{c^ii?iisc7)-c^ «3a 

B^<^)b'-Ax;^/^di^— i: ^f^b'-Ax^/paf-i: <7) 

0:*:#<-r-S.ii:>!p'-C#-S.. mtf. x-f-b;l^JtSr3i: 
-r-Sfc, 3KeV*>/i>lKeV<0b'-AS:f^S,Ih*>'r 
T'f-b/l/it^6fci--&i:. 3KeV*>^>0. 5Ke 
V<7)b'-AS:#S^t)&JT'#. T'f-b/Hfc^8gig<^a 
V^i,c7)t-ri,fc. 2KeV*>^0. 25KeV&f^SC: 

[00291 $ ii>{C. S^U^Sffix*;P4f-b'-AO 

m^^mm^^^tLfy^z^ "f^^^ivwrnx-wm-m 
;i^S(i. ^^<Dnm^^^ym^izi5\YC. m 

[00301 *^£7)±ieBW. ®{i1t2it/!^{i. * 
[003 1 1 

v^TiiBW-S. 01(4. ^W^\,zi5nhm<r^<r)m 
40 ffi^S^-r«^T'f-b;PJIM32r«|;t^s«g£S^^>'a 

^-b;Hffil7, 18. 19. 20^^^^^^.^ 

^ySEAi^sji. ±tLxfmmmzm\>^i^tih^^i^ 
xi:mt:Mzm^ixx\.^t. fmmhizQsth^ 

jj-yb'-Ai i{4. >f:tyMi*»^>?iai§ix. ^i^t. 
S»^9flS52tJ;oTi3J:'^9 0° fl(f^>iil.. ai5 
2<Dyii^1j\^<r>m^.iZX. >f^yb'-Al 1{±. Kft^)- 

50 J; '):^r6ji&^ft^>ti. -eLT. mAmmzmff:in& 
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[0032] 'i^^5:^>{^. b'-AHf^ X{i. ^(r>MA(7) 

[00 3 31 aiTti. z.ixty(ryr<^A'Wmt. 20 
]ffi0«tfc»tS^{±2cmgJg-C-*a. h'-A 

^\.x\^h. Ltttt^^x. mmff)mnii. m^^&mtc 
mx*)i>±t<^'^x\>^. 

[00 34] T-f-fe^Uffil 7— 2 0c0=fy-jr7fcl5 

X'f-t;l-mi7-2 0&aj§t:rc^. >f^yh'-A{J 
g*IWlC'>XM7{cSl»t5. 'e«'>xy\7c0^tii 

[00 3 5] miiz5rrfy^f^yryf~:^-yr4ti. 

m:H-^f::iib<7)mi-im^-r^. iiOi'^<7)ms^yr 30 

-b'-AcoMS^^tcL. $^>tc. ;*:#^«b£*»''>x 
7 tSBiT# S J: 5 tc tT V ^S . 

[00361 ^wnmim Lv ^«^T ^ -b/i^a 3 

Bg$fiSt<?)T-*>'), ^i'-^r<i:t.2ocomffi$:fii;cTV^ 
S, ^TcO«ffitt. ^g|&lfjS3[ (fcSV^JiJi®) <m 
^r^HS-rS^i^tc. b'-A»0S!M10{cSffi^«l 40 

±f^*- HTft S H U 7 h ^- K ( T -f -b 

'>TI!l<. >f:t>'b'-A*>'T^>fb;Pt-HTf^LTV^ 
T'§5illlt:'^v^b'-A$li3i&JgjS^6^:a^{c, 50 
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aitssn^idt^siis. 

[00371 ^-oX. •t'ttSTO, :gt>a:^<?)7'-f -t^l^ 
SSt^<^t^<.\ #«®3<7)1ifi{i, 
v^a[W^T'Slf^-&. ^c7)^S^*fJK52<?)PSt:J; 

0. ^5ryb'-Ai2(±, immioi)^m^(o:^y-^ 
•y himDfdifmhfim.t^'oi)^'omE2mmzti 

[ 0 0 3 8 M jT y b'-A3&< K y 7 h LA^or ^ -b/l^m 
ffi3cOAPtJ!»rSfcs C<7)>J-7-b>yhl£S|D{i. (i 
|6lft^^lcJ;0Jtt!lDLT^^&, ^^y-t'/hW^ii. t> 
i-e 2 c mmrc*S«»^li?Li 0:*:^ 'J'-^K 

L-Ci<7)jr7-b'yhiESIS:1giEL. § ^>{c|Bimc-f 

yb'-A{4. Bl^SMipail 0fc?»^Ti6#. 
Bnti»r •& , X b7HE- F tfc(tS >f :t y b'-AO 

[00391 ^mm. (t'tts^ £ ^ ^i-yb'-A*-^,^ 
grr5fci:t,{c. >f^yb'-A^«^$-frsM^r<7)«fig 

[00401 02 tfcV^T. rtgP«l?LE{i, 2-:><7)m 

13, i4(cn Lxmm.i,zi^m^t . 

JSTffi^SfLTV^Si:. «^42ocO^:JjEx . Ez *J 

5. i<?>»-:JjEx {ciO. ^5ryb'-Ai7)jtff:^ri*i«fl 

tf^n, +tte^^«7)^|jrtr|tri (Ez cOSSttliO) 

[0041] 2'?<o«ii<?D«fi[iitjetT. ^^ryti, 
Mjaxttjiij^^^iS. mffi{csft'=>ii^Bap 1 5 , 1 6 

LT-5-<7)^P*^/h$Vit<7)f ftS^<b{f, :t>'b'-A 
{cfcftS«^S^-^Wf^ffl{4. m^ijHz^itL^^^t^ 
z.X\>^&, 

[004 21 li}>L^i}^^. »S LV^T-fb^matc 
{4. 02lc5^-r<fca^2-pcO«ffi5rWrS<i^T-f-b>l^ 
mffi«:«?*^M$fi.SvIfc&K±-rS^:«6t. '2 
OCT)— J^comffi(7)|gtfll$i|mffiS:mttT\«^S , 

[00431 i<^)jTOSffi{4. X -f ^)\^m<^mmim 

J^-rS. S3. 0414, 40£7)«ffii:#^t£^«ffilS 
t}gj£§ixS3oiOSI®(gap) ^«^SeJtT-fb7l^ 



m 1 izm-^ :fymMm(7)^tm^tzti\.^xm^ti 

[0 0 44] ^t>*>. 40c7)Mi. ZlOi^t^tt 
fi<7)2':><7)€ffil 9, 2 0{i. WmSil Ofc:>itLTftJS 

18,19 ammt =5:^ t tj o . ^ tL(>um,{iLX' 
[0045] mmi:m^iz-t^fzif>iz^ 

03{CfcV^T, Ui StfU2 {±, M^x-f-fe/l-^a 

{±. T-f-b/l^^l 7^jffii^SBa<0x;t-;l/df-K;W 
-CfcO. U2 (i. T'f-b;P«Si2 0S:a3iL;tf^x^ 
)U^-UKJlX'S>^. Us JfPSJmiifc LT#ffl-t^ 
T H -^JimM 18,19 ^■C'cOt'-Ax:t.;t-^-^'<.;P 

Tfcs. :iti(><7)'f^-^)vmmi,ziettx. as. us > 

Ui >U2 <Dm%ifi^'Oi.':>. ME-h. Ui /U2 if 20 [0 04 8] 

8e=$R/R 
D=SR ( 1 +F/R) 
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* [0046] >f5tyb'-A{±. f >l ■b:)l'm&<^UI,Z-( 

Ai7)attl OtjitfSftJrefe'?, :t7-b«y bffi^D 
li. b'-A3&Jt'-Ag*S<^» 10*- ^jSS^L/cIE 

7t:A»L!ta. x-f-fe/PmSl 8t-Cc^||liO» 

10 18, 1 9ScOS2(7)^{Ci>ft.SHll7FSST-K!; 
7 M.T>f Tfyt'-AJi. sail OtSaiL, x-f-fe/l^ 

mmi 9, 2oia<5o®3:^sim:i^$it. »iii ot 

[ 0 0 4 7 ] >f Jj-y t'-AtCliJtt'S JiS«0ft|l3£7)^7-fe 

•yhiEsitiiisiftti. mm.mmE2i^-th:itiz 



(2) 



7-feyhiEsrc*s (iii&t^3#«pj . as, Rii 

VUl sin (^1 +^<9) =VUs s i n (^1 +de-4>) 
VUs sin ( <92 - * ) =V"U2 s i n (92 

iESIi0^tc-^*)-ltyt:T -b;l-«gfigSrJfia!I^I. [0050] 
IMmX'h^ . i;'::. >y MiiEffiSIDc*OT<0 ★ [IS 1 ] 

2r,sm(g,+») 



[004 9] \.^i>^^X:^)V (SchnelDiOaBOtCiS 



(3) 
(4) 



vl£7)ia^ti, Dc =D*JS^LU.MvIT\ Li (|gl ^^■r'fel.ll2£7)»:T-fcS. ^-t, <j!.{±; h'-AStt 

Ld ~Li +L2 +Ls (6) 

X'^■tt>ix.. ^LX'i.A\iT>t^)vm&<m^x'iih. ^^zMm^-^ht. ei , ei , &txD{i. ^^t^^r 

[00 51] JJec7)^TW^°5^-^5:^■rSvIi:{3 ■t:LtifiX'^. §i^lc, x -f -fc/l/«ffi{±. r-f-b/UJttT) 
at>60^^^Sifc*>T-#S. x-f-feyUSE^r^liet^^SO 0l|;cjf. ^1 =3 0" , <92 =1 5* tL. D = 2c 
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11 12 
m, Li =L2 =lcm, Ls=8cmtLfztt.^ * 10052} ttl. 

^cr>mm^^ ^y&^MM.i,zii\,^x . Ld n**; i o c i ] 
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2L4 


30* 


15" 


15" 


Z2cm 



J±. mmia}*(> l S7t«i2inni;rittc7)i5-r3&>5r^7-b-y 

-thztipx'^. 9mmm(^mmi. - (us -U2 ) 
x'h*). mmmm<^m.mi. - (ui -uz ) -c^s. 
[ 0 0 5 3 ] a5{±. mM<^^nmpm&^tix\>^h 
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